PACAP-(6-38) or kynurenate microinjections in the RVLM prevent the development of sympathetic long-term facilitation after acute intermittent hypoxia.
Intermittent hypoxia causes a persistent increase in sympathetic activity that progresses to hypertension in chronic conditions such as obstructive sleep apnea. Pituitary adenylate cyclase-activating polypeptide (PACAP) is an excitatory neurotransmitter that causes long-lasting sympathetic excitation. We aimed to determine if intermittent activation of the rostral ventrolateral medulla (RVLM) causes PACAP-mediated elevation of sympathetic nerve activity, termed sympathetic long-term facilitation (sLTF). The role of PACAP in mediating sLTF in response to intermittent activation of the RVLM was investigated in urethane-anaesthetized and artificially ventilated rats ( n = 65, Sprague-Dawley). Bilateral RVLM microinjections of the PACAP type 1 receptor/vasoactive intestinal polypeptide receptor type 2 receptor antagonist PACAP-(6-38) [ n = 6, change (Δ): -16.4 ± 6.5%) or an ionotropic glutamate antagonist, kynurenate ( n = 6, Δ:-7.2 ± 2.3%), blocked the development of acute intermittent hypoxia-induced sLTF ( n = 6, Δ: 49.2 ± 14.2%). Intermittent RVLM microinjections of glutamate caused sLTF ( n = 5, Δ: 56.9 ± 14.7%) that was abolished by PACAP-(6-38) pretreatment ( n = 5, Δ:-1.2 ± 4.7%). Conversely, intermittent microinjections of PACAP in the RVLM did not elicit sLTF. Intermittent bilateral disinhibition of the RVLM by microinjection of γ-aminobutyric acid in the caudal ventrolateral medulla did not elicit sLTF. Direct activation of RVLM neurons is crucial for the development of sLTF. PACAP and glutamate act synergistically in the RVLM, with both being necessary for the sLTF response. We found that activation of glutamate but not PACAP receptors is necessary and sufficient to generate sLTF, even in the absence of intermittent hypoxia. Our results demonstrate that PACAP within the RVLM may contribute to the development of obstructive sleep apnea -induced hypertension. NEW & NOTEWORTHY Pharmacological blockade of either pituitary adenylate cyclase-activating polypeptide (PACAP) or ionotropic glutamate receptors in the rostral ventrolateral medulla prevents development of sympathetic long-term facilitation. PACAP receptor inhibition prevents the occurrence of hypoxia-induced peripheral chemoreflex sensitization. Thus, PACAP receptors may be a potential therapeutic target serving to reduce heightened sympathetic tone and hypersensitized cardiovascular reflexes.